The major purposes of this study were to assess the quality of life (QOL) of spinal cord injured patients, and to assess the possible factors aecting the QOL. The survey was conducted from 1992 ± 1993 by mailed questionnaires to members of Spinal Cord Injury Association of the Republic of China. There were 347 quality responses with the mean age of 37.5+10.2 years old and the mean duration of illness of 7.8+6.8 years. The questionnaire included ®ve domains, physical mobility, environment-transportation, psychosocial adjustment, education, and economics for a total of 39 items. Each item contained a rating of importance' and`satisfaction'. The quality of life index (QLI) was calculated by multiplying the satisfaction score with the importance score, then dividing by the possible highest score. The major results included: (1) the subjects had mild to moderate dissatisfaction with most items in ®ve domains except psychosocial adjustment; (2) quality of life in those with complete tetraplegia (QLI=70.41) and incomplete tetraplegia (QLI=70.31) was signi®cantly lower than that of those with complete paraplegia (QLI=70.13) and incomplete paraplegia (QLI=70.04); (3) both the severity of injury, and the post-injury working status were the major factors aecting the life quality of spinal cord injured patients in Taiwan.
Introduction
The life expectancy of persons with spinal cord injury (SCI) has dramatically increased in the past 30 years due to the advancement of medical management. 1 As a result, many patients with a SCI are surviving to old age and live with a disability which has possibly some impact on their quality of life (QOL). 2 However, several studies have reported that the perceived quality of life of young and old SCI patients is relatively good. 3 ± 6 Previous studies have also reported information about factors aecting the quality of life of SCI patients. SioÈ steen et al 6 investigated 56 SCI's who were about 2.8 years post injury and found that their selfperceived life quality was not related to severity of disability. Cushman and Hassett 3 evaluated 43 SCI's who were 10 or 15 years post injury and said that neither the level nor the completeness of the injury signi®cantly aected the perceived quality of life. However, they quantify the quality of life with perceived (subjective) quality of life with only one item rated by visual analog scale.
The quality of life is actually conceptualized in multidimensional terms and it has been hypothesized to include four large evaluation sectors: behavioral competence, perceived quality of life, objective environment, and psychological well-being 7 . Recently, more researchers 8 ± 11 have taken a broad perspective of life quality in terms of`importance' and`satisfaction' to include the following domains: physical functioning, emotional functioning, sexual functioning, education, social activitites, recreation and economic status.
The exact number of SCI individuals in Taiwan is not known, because there is no national registry of them at this time. Previous epidemiological studies in Taiwan have shown that the incidence rate of those with traumatic SCI was 14.6 per million population in Taipei City, Taiwan, 1978 ± 1981; 12 and the incidence rate in the Hualien rural-industrial area in Taiwan was 56.1 per million population, 1986 ± 1990. 13 Now, the total population in Taiwan (Formosa Island) is 21 million and the estimated new SCI individuals is probably about 1000 persons/year. The ocial Spinal Cord Injury Association of the Republic of China (SCIAROC) was founded in 1990. The membership is increasing rapidly and has obtained approximately 1000 SCI's from dierent areas in Taiwan. This number is currently estimated to be only about 1/20 of the whole SCI population in Taiwan, and may represent some characteristics of SCI's who are interested to get in touch with others.
The purposes of this study were to assess the overall quality of life in ®ve domains, including physical mobility, environment-transportation, psychosocial adjustment, education and economics, and to analyze the factors aecting the life quality in those with a chronic spinal cord injury who are members of SCIAROC. Furthermore, it is reasonable to assume that great dissatisfaction with important items has a more negative impact on life than great dissatisfaction with unimportant items. Therefore, this study quanti®es the quality of life in terms of importance and satisfaction.
Methods

Subjects
Subjects with chronic spinal cord injury were randomly selected from the Spinal Cord Injury Association of the Republic of China (SCIAROC), which recruited approximately 1000 members from dierent areas in Taiwan. The survey was conducted from December 1992 to June 1993 by mailed questionnaires. The criteria of the subjects were: (1) injured at least one year, and (2) at least 20 years old. There were 347 quality responses (e.g., 179 responses from urban areas and 168 responses from rural areas) with a sample size of 528 subjects, and a response rate of 66%. The major reasons for missing correspondences were: (1) changing the address or phone number; (2) being ill and staying in hospital for treatment; (3) not interested in the issue of quality of life; (4) did not know how to answer. The subjects were not followed up in Rehabilitation Clinics regularly, and most of them came to the clinic only for medication. In this study, the SCI subjects were classi®ed as having complete tetraplegia (CT), incomplete tetraplegia (IT), complete paraplegia (CP), and incomplete paraplegia (IP) according to the classi®cation of ASIA. 14 
Questionnaires
The questionnaires included three parts: (1) basic data, (2) quality of life assessment, and (3) the suggestions. To further understand the characteristics of this subject, the basic data also contained a multiple choice of questions, such as: the most troublesome complication, and the major device for locomotion following spinal cord injury.
The quality of life questionnaires were constructed according to previous assessment tools, and those questionnaires were modi®ed by the authors to re¯ect the situations of SCI's in Taiwan. The questionnaires of QOL assessment included ®ve domains: (1) physical mobility, (2) environment-transportation, (3) psychosocial adjustment, (4) education and (5) economics. Totally, thirty-nine items were included in the QOL assessment and each item contained`importance' and satisfaction' evaluation. 9 The 14 items of physical mobility were listed according to the Modi®ed Barthel Index 15 which was valid and reliable for functional impairment assessment. The 12 items of psychosocial adjustment were listed according to the Psychosocial Adjustment to Illness Scale (PAIS), 16, 17 and the suggestions of Trieschmann. 18 The items in environment, education, and economics were listed according to the current social-economic situations in Taiwan. The questionnaires had been tested on 6 subjects prior to this survey to eliminate any improper questions.
Quality of life index (QLI)
As suggested by Ferrans and Powers 9 this study quanti®ed the life quality by calculating the quality of life index (QLI) which was obtained from multiplying the raw score of importance by the recoded score of satisfaction, and the product was divided by the possible highest score. The range of QLI would be between`+1' and`71', and`+1' indicated the highest level of life quality. The formula of calculating QLI is shown as follows.
The reason to recode the satisfaction score was to distinguish the very satis®ed items with low importance from those of the very dissatis®ed items with high importance.
Subjects responded to each item on a ®ve-point scale ranging either from`very important' to`very unimportant' for the importance items, and from very satis®ed' to`very dissatis®ed' for the satisfaction items. Score`5' indicated very important or very satis®ed; score`4' indicated quite important or quite satis®ed; score`3' indicated just feel ®ne (no special preference); score`2' indicated quite unimportant or quite dissatis®ed; and score`1' indicated very unimportant or very dissatis®ed. The ®ve to one points were the raw score of importance and satisfaction. It was reasonable to assume that a subject who had great dissatisfaction with important items would get more negative QLI than a subject who had great dissatisfaction with unimportant items. Therefore, the scoring procedures of QLI in each person included: (1) to recode a satisfaction score by centering the score`3' on zero; then adding or subtracting 3.5 to the center score for each item, so that`5',`4',`3',`2',`1' was recorded as`+7',`+3.5', 0',`73.5',`77', respectively; (2) to obtain the score of each item by multiplying the raw importance score with the`recorded satisfaction score', then dividing by 35 (e.g., 567); (3) to obtain the mean score of each domain (e.g., physical mobility etc.) in each person; (4) to obtain the overall QLI score of each person by summing the mean value of ®ve domains then dividing by ®ve, so that each domain contributed 20% of the overall QLI (e.g., to eliminate the bias of uneven item numbers in each domain).
Data analysis
All the raw and recoded data were constructed in the DBASE IV. The statistical analysis was performed by SAS and SPSS/PC. The demographic data were calculated by Crosstabs to obtain frequency and percentage. The one-way ANOVA and NewmanKeuls test were performed to determine the significance of dierence in QLI among tetraplegic and paraplegic individuals. The split-half test of each questionnaire was examined by SPSS for the internal reliability, and the correlation coecient was 0.6 (P50.05). The stepwise multiple regression analysis was used to analyze the possible factors aecting the life quality. The statistical signi®cance was set at P50.05.
Results
Basic data
The descriptive measurements of the subjects which indicated the condition at the time of survey are shown in Tables 1, 2 and 3. The characteristics of the patients at survey time are summarized in Table 1 . In this survey, the ratio of complete vs incomplete injury was 2.8, and the ratio of male vs female was 5.9. The mean age of the total sample was 37.5+10.2 (mean+standard deviation) years old (ranges: 20 ± 71 y.o.), and there was no signi®cant dierence in age among those with complete tetraplegia (38.0+10.2 y.o.), incomplete tetraplegia (35.3+9.0 y.o.), complete paraplegia (37.2+10.1 y.o.) and incomplete paraplegia (39.2+11.6 y.o.). The mean duration of illness was 7.8+6.8 years (mean+standard deviation), and there was no signi®cant dierence in duration among those with complete tetraplegia (7.3+6.1 years), incomplete tetraplegia (6.2+7.0 years), complete paraplegia Table 1 The characteristics of subjects (n=347) CT: complete tetraplegia; IT: incomplete tetraplegia; CP: complete paraplegia; IP: incomplete paraplegia; MVA: motor vehicle accident (8.6+7.4 years) and incomplete paraplegia (6.6+5.2 years). Totally, 45.2% of subjects were injured in a motor vehicle accident (MVA) and 16.2% was due to non-traumatic injuries such as: tumor, spinal cord apoplexy, etc. There were 51.6% subjects who came from 16 urban areas and 48.4% subjects who came from rural areas. The married subjects were 44.7%, and the unemployement rate was 70.3%. Furthermore, 76.9% subjects had an educational background below college level. In Table 2 , the most bothering complication was urinary problems, such as: urinary infection, bladder stone, etc. For locomotion, 73.8% SCI chose a regular wheelchair as the major device (Table 3) .
Importance and satisfaction By using the 5-to 1-point scale, the raw scores of importance and satisfaction of the subjects (347 questionnaires) are shown in Tables 4 ± 8. The scores of importance were all above 3-point which indicated moderate important to very important'. However, the satisfaction scores varied according to the degree of concern and the severity of injury.
In physical mobility, the most important item was feeding yourself independently' and the most dissatis®ed item was`up-down stairs with device independently' (see total in Table 4 ). Generally, the satisfaction of those who were tetraplegic was less regarding physical mobility than that of those who were paraplegic (Table 4) . In environment-transportation, the most important item was`house-equipped with necessities' and the most dissatis®ed item was bus equipped with necessities' (see total in Table 5 ). Most of the satisfaction scores in those with tetraplegia was below`2' which indicated,`very dissatis®ed' (Table 5) .
In psychosocial adjustment, the most important item was,`having respect from your family and others' and the most dissatis®ed item was,`good sexual function' (see total in Table 6 ). Therefore, most of the satisfaction scores in those who were tetraplegic and paraplegic were above 3, which indicated, moderate to very satis®ed' (Table 6 ).
In education, the most important item was,`having vocational training' and the most dissatis®ed item was, school providing special education for the disabled', (see total in Table 7 ). Totally, most of the satisfaction scores was around`2.5', which indicated`moderate dissatis®ed to feel ®ne' (Table 7) .
In economics, the most important item was,`having enough funding by government for assistive devices', and the most dissatis®ed item, was`having enough funding by government for environment or house remodi®cation' (see total in Table 8 ). In summary, most of the satisfaction score in those with tetraplegia and paraplegia was below`3' which indicated moderate to very dissatis®ed' ( Table 8) .
Quality of life index (QLI)
After recoding the satisfaction score, the QLI was compared among those with complete tetraplegia, incomplete tetraplegia, complete paraplegia, and incomplete paraplegia. As shown in Figure 1 , the QLI for complete tetraplegia (70.41+0.29), incomplete tetraplegia (70.31+0.29) were signi®cantly (P50.05) less than that of those with complete paraplegia (70.13+0.25) and incomplete paraplegia (70.04+0.29). The negative value of QLI indicated 
Factors aecting quality of life
The possible factors aecting the quality of life were listed as sex, age, location (urban/rural areas), duration of illness, severity of injury, marital status, educational background, post-injury working status and urinary complications. The underlying assumptions of regression analysis were checked and no meaningful violations were apparent. The nonparametric data with three or more groups were assigned with a dummy or a reference group. In post-injury working status, the group without work was set as reference and coded as`0'. The group with part-time work or fulltime work was coded as`1' during stepwise analysis. In severity of injury, the complete tetraplegics was set as the reference and coded as`0'. Those who had incomplete tetraplegia or complete paraplegia, or incomplete paraplegia was coded as`1' during stepwise analysis. As shown in Table 9 , post-injury working status and severity of injury were the major factors aecting the quality of life, and location and sex did not aect the quality of life signi®cantly, and the contributions from other factors were trivial.
Discussion
The results of this study indicate: (1) spinal cord injured patients had mild to moderate dissatisfaction with most items in four domains (e.g., physical mobility, environment-transportation, education, and economics) except psychosocial adjustment; (2) the CT: complete tetraplegia; IT: incomplete tetraplegia; CP: compete paraplegia; IP: incomplete paraplegia. Rating the score by 5-point scale: 5 ± very important or very satis®ed; 4 ± moderate important or moderate satis®ed; 3 ± just feel ®ne (no preference); 2 ± moderate unimportant or moderate dissatis®ed; 1 ± very unimportant or very dissatis®ed CT: complete tetraplegia; IT: incomplete tetraplegia; CP: complete paraplegia; IP: incomplete paraplegia. Rating the score by 5-point scale: 5 ± very important or very satis®ed; 4 ± moderate important or moderate satis®ed; 3 ± just feel ®ne (no preference); 2 ± moderate unimportant or moderate dissatis®ed; 1 ± very unimportant or very dissatis®ed quality of life of those who were tetraplegic was signi®cantly lower than was that of those who were paraplegic; (3) both the level of injury and post-injury working status were the major factors in¯uencing the quality of life. However, previous reports mentioned that the quality of life of SCI's was relatively good and was not related to the level of injury. 3 ± 6 This variance in results might be due to the dierent method of assessment and/or cultural background.
In our method of assessment, the major dierences of this study included: (1) to measure the quality of life in ®ve domains (physical mobility, environmenttransportation, psychosocial adjustment, education, and economics) which were supposed to re¯ect the overall scope of life quality; (2) to quantify the life quality by quality of life index which could carefully identify the dierence of importance and satisfaction in each domain. However, previous studies focused on the assessment of perceived well-being, with only one item qualifying as subjective quality of life. 3 ± 6 If examining the score of psychosocial adjustment of this study, all the subjects showed`moderate to very' satis®ed in most items (Table 6 ). Therefore, this result seemed not contradictory to previous reports on the issue of the subjective assessment of perceived wellbeing in SCI. 3 ± 6,17 ± 18 Furthermore, examining the score of physical mobility of this study, all the subjects showed`moderate to very' dissatis®ed in most items and the scores were related to the level of injury (Table  4) . This result was similar to the report of SioÈ steen et al on the objective assessment of Modi®ed Barthel Index (self-care and mobility index) of spinal cord injured patients. 6 Therefore, it is better to interpret the results with the explanation of our evaluation methods.
In terms of the cultural background, a dierence between oriental (Taiwan) and western countries exists. In Taiwan, the economic and social support systems for the disabled person are mainly from the familiy and/or relatives, while the community rehabilitation and nursing home care systems are not well established. The living stipend for the disabled oered by the government is around the minimum living standard in Taiwan. Also, there are some limitations in funding for necessities. Therefore, the satisfaction for family support was around 3.7 (see psychosocial adjustment in Table 6 ), but the satisfaction for government funding was around 2.1 (see economics in Table 8 ). Furthermore, it was noticed that the rating for the sexual importance was not as high as the other aspects of life in this study (see psychosocial adjustment in Table 6 ). The study of White et al 11 in Texas also showed that 79 SCI's rated the importance of sexual life in the lowest rank as compared to others of life, such as family relationship, and recreational activities. The cultural or religious in¯uence on this issue might require further investigation. However, decrease of sexual drive in spinal cord injured patients has been reported. 18 The major factors aecting the quality of life are severity of injury and the postinjury work status (Table 9) , and those two factors can explain 22.4% of the life quality. The next possible factors, such as location and sex, can explain only about 0.7% more of the life quality. For future study, the in¯uence of estate on life quality may have to be taken into consideration. This study indicated that the working opportunity for the disabled is highly limited. However, the relationship between postinjury work status and quality of life may not be the true causeeect phenomenon, because the reverse is equally possible. Therefore, a comparison of the life quality before and after injury is suggested for future studies.
The satisfaction on environment-transportation was low in this survey (see environment-transportation in Table 5 ). At the time of survey, most of the new buildings or buses have the set-up for disabled persons, but the older buildings or buses do not incorporate these features. In this survey, the major suggestions from the spinal cord injured persons were: (1) to provide enough funding or loans for persons who want to develop his/her own career; (2) to simplify the procedures and reduce limitations for application of assistive devices or house remodeling; (3) to establish the proper welfare system for the disabled.
The major limitations of this survey are that the response rate was low and the validity of the questionnaire was not well-established. The low response rate may be due to the complexity of the questions compounded by the ignorance of this type of issue by some people. However, the validity is shown indirectly in this survey by having all of the items perceived by our sta to be important to the patients. The other limitation in this study is that this study only solicited the members of the SCI association, and may over estimate the life quality of the spinal cord injured patients in Taiwan, because the members are more active in the participation of the meetings, workshops, and legislation for the disabled to promote their life quality. However, this study may still be helpful for the clinicians and the ocials in planning future programs for improving the quality of life of the spinal cord injured patients.
After this survey, the results were reported to the Department of Health, Executive Yuan, Republic of China. Since then, the government and the private enterprises have made several modi®ed interventions to improve the life quality of spinal cord injured patients, such as establishing a computer training program and a practising factory for paraplegic and tetraplegic individuals, in 1995.
